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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Preschool children’s vision screening in New Zealand: a 
retrospective evaluation of referral accuracy 

AUTHORS Langeslag-Smith, Miriam; Vandal, Alain; Briane, Vincent; Thompson, 
Benjamin; Anstice, Nicola 

 

VERSION 1 - REVIEW 

REVIEWER Catherine Suttle 
City University London  
UK 

REVIEW RETURNED 16-Jul-2015 

 

GENERAL COMMENTS This is a well conducted, well written study which assesses pre-
school vision screening in a largely low socio-economic group in 
New Zealand. The finding of a high false positive referral rate has 
important policy implications.  
 
The study is described by the authors as a cohort study, but this 
does not seem quite correct according to the usual definition of a 
cohort study. The word ‘cohort’ could be removed from the study 
design description.  
 
Methods: the acronym ‘UVA’ is obvious to most readers but should 
be given in full when first used. Parts of the methods are slightly 
confusing, at least to me. Specifically, on page 5 it is stated that at 
the vision screening ‘Referral for further assessment occurred in the 
UVA was worse than 6/9 in either eye…’ but on page 6 it is stated 
that at the hospital (after referral) ‘Refraction was not performed on 
children with UVA better than 6/9…’. Surely the latter did not reach 
the hospital, because they were not referred.  
 
Results: In the first paragraph, it is stated that socio-economic status 
was a factor in accepting or declining screening since 54% of those 
who declined were in the most deprived areas and only 12% were in 
affluent areas. However, perhaps 54% of the total cohort lived in the 
most deprived areas.  
 
In table 1, I suggest using the word ‘interocular’ (Interocular 
difference) instead of ‘between the eyes’.  
 
Discussion: The low PPV is attributed to poor specificity of the 
screening test itsel (the Parr chart) but it seems possible that a 
number of factors could be involved, particularly the possibility that 
the screening personnel might not be adequately skilled or 
experienced.  
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It is stated that ‘approximately 10% of children declined vision 
screening and half of these children are of Maori/Pacifika ethnicity’ 
this is linked to discussion of the fact that children of this ethnicity 
face significant barriers to screening. However, perhaps half of the 
total cohort was of this ethnicity, which would suggest similar 
barriers for this and other groups within the cohort.  
 
Figure 2: The acuity tests carried out at the hospital and in screening 
are compared using a Bland-Altman plot, but I wonder whether the 
two are sufficiently comparable for this type of analysis. They were 
conducted in different environments with presumably different 
lighting conditions, different personnel and different procedures. A 
large part of the disagreement between them seems likely to be due 
to factors such as these, unrelated to the tests themselves.  
 
Figure 3: No units are shown on the y axes (e.g. logMAR or 
Snellen). 

 

REVIEWER Monika Formakniewicz 
Anglia Ruskin University  
Cambridge, UK 

REVIEW RETURNED 26-Jul-2015 

 

GENERAL COMMENTS The aim of the paper is to evaluate a preschool vision screening 
program used in New Zealand. The authors use regression 
modelling to analyse the data and to arrive at outcome measures. 
The main finding is the high level of false positive referrals and poor 
positive predictive value of the screening. The authors suggest a 
change in the critical visual acuity used for referral to a hospital eye 
department.  
 
There are only a few minor issues that I’d like the authors to 
consider:  
 
Page 4:  
Line 8-9: reference (1) also makes similar recommendations  
Line 24: As this article is aimed at the international market and the 
Parr chart is not a well-known visual acuity chart, could the authors 
provide a brief outline of the differences between the chart and the 
Sheridan Gardiner tests, as the moment it's only been stated that 
the two are 'similar'?  
 
Page 5  
Define the abbreviation UVA for unaided visual acuity when it is first 
used  
 
Page 6:  
Paragraph 1:  
In their commercial formats, both the Crowded Keeler logMAR chart 
and the Crowded Kay Pictures contain four optotypes per acuity 
level. The results in the paper imply that 5 optotypes per line were 
available (e.g. 6/9.5-2 being equated to 0.24 logMAR on line 13). 
Could the authors briefly explain this?  
 
Line 23-24  
“Children prescribed spectacles and/or amblyopia therapy were 
examined every 6-8 weeks until vision improved ….”  
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Is it vision (i.e., unaided VA) or visual acuity that is being referred to?  
 
“… to age appropriate levels or it was deemed that UVA had 
stabilised and was unlikely to improve further.”  
Should this say ‘aided VA’ or simply VA?  
 
Page 8  
Line 47:  
The reference to figure 2 implies that the results of the Crowded 
Keeler and Kay picture tests are included but the legend and the 
axes labels imply that only the crowded Keeler test was considered. 
Could this be clarified and corrected either in the text or on the 
figure?  
 
Page 11:  
Page 42: The “discussion” of the implication of a higher prevalence 
of refractive error on the results of this study needs clarifying.  
 
Discussion:  
Could the authors briefly discuss the significance of their result of 
comparison of vision obtained with the Parr chart and the Crowded 
logMAR and Kay picture tests?  
  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

Reviewer Name Catherine Suttle  

Institution and Country City University London  

UK  

Please state any competing interests or state ‘None declared’: None declared  

Please leave your comments for the authors below This is a well conducted, well written study 

which assesses pre-school vision screening in a largely low socio-economic group in New 

Zealand. The finding of a high false positive referral rate has important policy implications.  

 

Thank you to the reviewer for this positive feedback.  

 

The study is described by the authors as a cohort study, but this does not seem quite correct 

according to the usual definition of a cohort study. The word ‘cohort’ could be removed from 

the study design description.  

Response: The word cohort has now been removed from the study design section.  

 

Methods: the acronym ‘UVA’ is obvious to most readers but should be given in full when first 

used.  

Response: UVA has now been defined at its first use (page 5 paragraph 2).  

 

Parts of the methods are slightly confusing, at least to me. Specifically, on page 5 it is stated 

that at the vision screening ‘Referral for further assessment occurred in the UVA was worse 

than 6/9 in either eye…’ but on page 6 it is stated that at the hospital (after referral) 

‘Refraction was not performed on children with UVA better than 6/9…’. Surely the latter did 

not reach the hospital, because they were not referred.  

Response: Thank you for pointing this out. On some occasions the screening indicated a UVA 

worse than 6/9, but when the UVA was re-measured at the hospital it was better that 6/9. We 

have now clarified this issue by indicating when UVA measurements refer to those measured 
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at the hospital eye examination rather than at the screening test.  

 

Results: In the first paragraph, it is stated that socio-economic status was a factor in 

accepting or declining screening since 54% of those who declined were in the most deprived 

areas and only 12% were in affluent areas. However, perhaps 54% of the total cohort lived in 

the most deprived areas.  

Response: We agree that having socio-economic status for all of the children in our sample 

would have been useful to place this result in context. Unfortunately, we only have 

socioeconomic information for the children who declined screening. However, we have been 

able to source the B4 School Check data for the 2011 calendar year (Ministry of Health Data, 

2013), which includes a proportion of the children evaluated in this manuscript Table 1 

below).  

 

Socioeconomic Status (SES) Quintile Decline Total % Decline  

1 (highest) 44 913 4.8%  

2 77 806 9.6%  

3 74 776 9.5%  

4 180 1394 12.9%  

5 (lowest) 773 3588 21.5%  

Table 1: Frequency and percentage of children who declined the B4SC visual check by SES 

quintile, Counties Manukau DHB, New Zealand B4 School Check Data, 1 January to 31 

December 2011  

 

The risk ratio of declining between quintile 4 and quintiles 1 to 3 aggregated was 1.65 (95% 

CI [1.36, 2.00], p=0.0000005); the RR of declining between quintile 5 and quintiles 1 to 3 

aggregated was 2.8 (95% CI[2.4,3.2], p<0.0000001). This data from the Ministry of Health 

has now been included in the manuscript and we hope that it provides external validation for 

the claims made in the paper.  

 

In table 1, I suggest using the word ‘interocular’ (Interocular difference) instead of ‘between 

the eyes’.  

Response: This has now been amended  

 

Discussion: The low PPV is attributed to poor specificity of the screening test itself (the Parr 

chart) but it seems possible that a number of factors could be involved, particularly the 

possibility that the screening personnel might not be adequately skilled or experienced.  

 

 

Response: We agree and have now amended the discussion (Discussion Paragraph One) to 

include a discussion on other factors that may contribute to the low PPV of preschool vision 

screening in NZ.  

 

It is stated that ‘approximately 10% of children declined vision screening and half of these 

children are of Maori/Pacifika ethnicity’ this is linked to discussion of the fact that children of 

this ethnicity face significant barriers to screening. However, perhaps half of the total cohort 

was of this ethnicity, which would suggest similar barriers for this and other groups within the 

cohort.  

Response: This is a good point. The information provided by the Ministry of Health from 2011 

Calendar Year B4 School Check (see Table 2 below) suggests that Māori children have a risk 

ratio (RR) of declining of 2.7 (95% CI [2.3,3.1], p<0.0000001) compared to non- Māori, non-

Pasifika; Pasifika an RR of 3.1 (95% CI [2.7,3.6], p<0.0000001) compared to the same 

reference group. (The Pasifika vs. Māori RR of declining is 1.17 (95% CI [1.04, 1.33], 
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p=0.011), suggesting Pacifika children decline more than Māori. This information has now 

been included in the manuscript.  

 

 

Ethnicity Decline Total % Decline  

Māori 293 1500 19.5%  

Pasifika 613 2678 22.9%  

European 132 1990 6.6%  

Asian 43 503 8.5%  

Indian 51 614 8.3%  

Other 15 174 8.6%  

Table 2: Frequency and percentage of children who have declined the B4SC visual check by 

ethnicity, Counties Manukau DHB, New Zealand B4 School Check Data, 1 January to 31 

December 2011  

 

Figure 2: The acuity tests carried out at the hospital and in screening are compared using a 

Bland-Altman plot, but I wonder whether the two are sufficiently comparable for this type of 

analysis. They were conducted in different environments with presumably different lighting 

conditions, different personnel and different procedures. A large part of the disagreement 

between them seems likely to be due to factors such as these, unrelated to the tests 

themselves.  

Response: We agree that other factors such as different environments, different personnel 

and different procedures e.g. testing distance may have influenced the disagreement between 

the measurement of unaided visual acuity (UVA) at screening and at the hospital eye 

department. However, we believe it is useful to have some comparison of UVA at screening 

and UVA at the hospital eye department as both are trying to measure the same visual 

function. Further explanation about extraneous factors that may influence the differences 

between the UVA measures collected at screening and at the hospital eye appointment has 

been added to the manuscript (Page 11 paragraph 2).  

 

Figure 3: No units are shown on the y axes (e.g. logMAR or Snellen).  

Response: This has now been rectified  

 

 

 

Reviewer: 2  

 

Reviewer Name Monika Formakniewicz  

Institution and Country Anglia Ruskin University  

Cambridge, UK  

Please state any competing interests or state ‘None declared’: None declared  

 

Please leave your comments for the authors below  

The aim of the paper is to evaluate a preschool vision screening program used in New 

Zealand. The authors use regression modelling to analyse the data and to arrive at outcome 

measures. The main finding is the high level of false positive referrals and poor positive 

predictive value of the screening. The authors suggest a change in the critical visual acuity 

used for referral to a hospital eye department.  

 

There are only a few minor issues that I’d like the authors to consider:  

 

Page 4:  
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Line 8-9: reference (1) also makes similar recommendations Line 24: As this article is aimed 

at the international market and the Parr chart is not a well-known visual acuity chart, could the 

authors provide a brief outline of the differences between the chart and the Sheridan Gardiner 

tests, as the moment it's only been stated that the two are 'similar'?  

Response: The only difference between these two tests is that the Parr Chart is used at a 4m 

testing distance and the Sheridan Gardiner test at a 3m distance. This information has now 

been added to page 4.  

 

Page 5  

Define the abbreviation UVA for unaided visual acuity when it is first used  

Response: This has been now been defined.  

 

Page 6:  

Paragraph 1:  

In their commercial formats, both the Crowded Keeler logMAR chart and the Crowded Kay 

Pictures contain four optotypes per acuity level. The results in the paper imply that 5 

optotypes per line were available (e.g. 6/9.5-2 being equated to 0.24 logMAR on line 13). 

Could the authors briefly explain this?  

Response: We have rounded all of our acuity measures to 2 decimal places in the 

manuscript. However, we do note the inconsistency and have amended 6/9.5-2 to 0.25 

logMAR.  

 

Line 23-24  

“Children prescribed spectacles and/or amblyopia therapy were examined every 6-8 weeks 

until vision improved ….”  

Is it vision (i.e., unaided VA) or visual acuity that is being referred to?  

Response: Thank you for pointing this out. You are correct and this does refer to visual acuity, 

and for clarity this has now been amended to Best Correct Visual Acuity (BCVA) in the text.  

 

 

 

“… to age appropriate levels or it was deemed that UVA had stabilised and was unlikely to 

improve further.”  

Should this say ‘aided VA’ or simply VA?  

Response: As able, this has now been amended to BCVA for clarity.  

 

Page 8 Line 47:  

The reference to figure 2 implies that the results of the Crowded Keeler and Kay picture tests 

are included but the legend and the axes labels imply that only the crowded Keeler test was 

considered. Could this be clarified and corrected either in the text or on the figure?  

Response: This has now been clarified in the manuscript. Children were preferentially 

assessed using the Crowded Keeler logMAR test and only a small proportion of the children 

seen had hospital acuity measured with the Kay Pictures charts. Some post-hoc analysis of 

our data (not presented in the manuscript due to word limits) suggested that the odds of 

detecting reduced UVA were higher when using the Keeler logMAR test (Odds ratio 1.27 

(95% CI 1.01-1.59) than with the Crowded Kay Pictures test (Odds ratio 0.53 (95% CI 0.30-

0.93). Due to this potential difference between charts, the results from the Crowded Kay 

Pictures test was not included in the Bland Altman analysis, and the differences between 

these two tests are currently under evaluation within our laboratory.  

 

Page 11:  

Page 42: The “discussion” of the implication of a higher prevalence of refractive error on the 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-009207 on 27 N

ovem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


results of this study needs clarifying.  

Response: This raises an excellent point and highlights the paucity of data on the visual 

status of NZ children. Our estimate of false negative results is based on the available data 

from individual eyes that have ‘passed’ vision screening and studies designed to specifically 

address false negative rates are required to evaluate how accurate these estimates are. This 

has now been clarified in the manuscript.  

 

 

 

Discussion:  

Could the authors briefly discuss the significance of their result of comparison of vision 

obtained with the Parr chart and the Crowded logMAR and Kay picture tests?  

Response: as noted in the responses to Reviewer 1, the difference between the results for 

the two charts was likely to be due to a combination of 1) differences in the tests themselves 

e.g. absence of a 0.1 logMAR line on the Parr Chart, 2) different testing environments and 3) 

the different levels of training of the staff administering the tests. While our study design does 

not allow us to identify which of these was the most important factor, the results indicate that 

screening and clinical tests should be made as similar as possible to minimize false referrals. 

This text has been added to the manuscript to reflect this more clearly in the discussion.  

 

VERSION 2 – REVIEW 

REVIEWER Catherine Suttle 
City University London  
United Kingdom 

REVIEW RETURNED 01-Sep-2015 

 

GENERAL COMMENTS I recommend the manuscript is accepted for publication, subject to 
two very minor corrections. These seem to be too minor to constitute 
'minor revision'. Details are below:  
 
On page 11, the new text includes p values of '<0.0000001' which 
should be replaced with 'p<0.001'. In addition, the new test on that 
page refers to Ministry of Health data, but no reference is provided 
to confirm this. The authors should provide an appropriate reference 
such as the web address where the data can be found. 

 

REVIEWER Monika Formankiewicz 
Anglia Ruskin University  
Cambridge UK 

REVIEW RETURNED 08-Sep-2015 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 
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